The 
Introduction
In recent years, healthcare system has been faced with diverse challenges due to the changes in societal factors such as ageing population, increasing expectations and demands of patients, progress in medical research, advancement in technology and scarcity of resources [1] . Given the increasing expectations and demands of patients, policy makers are being prompted to invest in healthcare programmes in order to cater for unmet healthcare needs, which may cause differences in socioeconomic status.
To promote the health of any population, the healthcare system of such country must focus on achieving the efficiency and equity objectives. However, Pursuit of efficiency in healthcare sector is usually based on the functioning of the market system, which allocates health resources to those that are able to pay because the market is out to maximize utility. The extent of readiness and amount the patient is willing to pay is considered to be an indication of the quantum of utility attached to health services. The implication is that the poor who cannot afford it are left out of the market pool, which is the origin of inequity (absence of equity). The need to achieve equal access to healthcare among the socioeconomic groups has led to the pursuit of equity as an important goal in the health sector. Most healthcare programmes today are geared towards narrowing the inequalities among socioeconomic groups so as to promote equal health.
The World Health Organisation (WHO) described equity in healthcare as the absence of avoidable differences among groups of people, whether those groups are defined socially, economically or geographically in accessing healthcare. At the heart of the debate, are two forms of inequity: social inequity due to poverty, ethnicity, and lack of education; while spatial inequity arises due to location of residence, such as rural, urban, hilly and forest areas that affect healthcare utilization [2] . Usually, social inequity is identified between two income groups, which are the poor, and the non-poor. Most poor people benefit less from the health systems than the non-poor and the cost of healthcare usually imposes huge burden on the poor households. According to [3] , the poor suffer higher rates of mortality and morbidity than the non-poor.
Though, accessing healthcare services depend on the effectiveness of health system, however, irrespective of the effective provision of services, the issue of how healthcare is financed to guarantee equitable distribution of care cannot be neglected. Lagarde and Palmer [4] averred that payments for health services in form of out of pocket (OOP) and shortage of resources at the facility level is a major constraint to accessing basic health services by many of the world's poorest people. Consequently, the heavy financial burden of OOP on poor households may lead to disproportionate use of healthcare in different part of the world [5, 6] .
The health financing system in Nigeria tends to be more market oriented due to large number of private healthcare facilities, with emphasizes on efficiency objective at the expense of equity objective. More so, the public healthcare facilities are characterized by existence of user charges, which put financial burden on the households. The number of hospitals in Nigeria was 3,534 in 2014, of which 2,584 were private hospitals and 950 were in the public sector [7] . Empirical studies on inequity have been analyzed basically according to income groups [8, 9, 10, 11, 12, 13, 14] . Inequity does not only exist as a result of income but could exit as a result of gender, age and residential location. Thus, in the light of this, equity objective appears to suffer a set back within the healthcare system of Nigeria. Regarding the burden of financing healthcare, OOP dominates the healthcare financing landscape in Nigeria, as over 70 percent of healthcare expenditure in Nigeria is from OOP [15, 16] . Apart from the fact that OOP restricts access to healthcare, low utilization of basic healthcare services also account for high morbidity and mortality among the socioeconomic groups. Hence, understanding the dimension of healthcare equity in Nigeria is crucial. Thus this paper examines the extent of equity in healthcare financing in Nigeria, and determine the relative progressivity of each source of healthcare financing in the country. The paper also examined the extent of equity along the rural-urban dimension.
In Nigeria, healthcare is financed through the combination of general revenue, OOP, health insurance and external funding. Out of the four financing mechanisms, OOP is the most dominant way of channelling funds to healthcare providers. OOP dominates the payment landscape, with more than two-third of the total health expenditure from household as far back from the colonial days while the allocation of government at different levels is less than one-quarter of the total health expenditure. This necessitated the establishment of the Nation Health Insurance Scheme (NHIS) in 1999 to lighten the financial burden on households. Since the commencement of NHIS in 2005 less than 8 percent of the formal sector is covered, while application to the informal sector is still limited to a few piloted schemes in a number of states.
The performance of the Nigeria health system in terms of management and financing is relatively poor. The latest world life expectancy at birth ranking by World Health organization (WHO) ranked Nigeria 178 among 201 countries. The life expectancy at birth of 51.3 years in 2011, only slightly improved to 53.8 years in 2017. The life expectancy however differs between male and female, with the formal being consistently higher and growing faster. While the life expectancy for male of 50.6years for male in 2011, improved by around 2 years to 52.8 years in 2017, the life expectancy for female of 52 years in 2011, increased by 3 years to 55 years in 2017. Though mortality rates in Nigeria is relatively high, the country's health sector has made some appreciable progress in achieving continuous decline in mortalities. Statistics from series of NDHS for 2003, 2008 , and 2013, clearly shows declining mortality rates across different categories. Both neonatal and post-neonatal mortalities progressively declined from 48 and 52 per 1,000 live births, respectively in 2003 to 37 and 31 per live births, respectively in 2013. Similar trend was also observed in respect of infant, child, and under-five mortality rates which declined from 100, 112, and 201 per 1,000 live births, respectively in 2003 to 69, 64, and 128 per 1,000 live births, respectively in 2013. Despite the further drop in infant mortality in Nigeria to 64.8 per 1,000 live births in 2017, the country is ranked by WHO as having the third highest rate in the world. The 2015 estimates for maternal mortality rate for Nigeria was put at 814 per 100,000 live births. Both communicable and non-communicable diseases constitute major causes of morbidity and mortality in Nigeria. WHO ranks the country first in death caused by tuberculosis in the world at 190.61 per 100,000 population deaths, second in death caused by influenza and pneumonia at the rate of 228.17 per 100,000 population deaths, and fourth in death caused by diarrhea at the rate of 127.79 per 100,000 population deaths. Prevalence of malaria parasite is still high in Nigeria, with an average prevalence of 42 percent among children under age 5 and zonal variations ranging from 28 percent in the South East to 50 percent in the South West [18] . Malaria accounted for more than 18 percent of the total deaths in the country in 2017. Though malaria can be prevented at low cost, it remains the major cause of death among children and mothers in Nigeria, [18] , accounting for about 11 percent of under-five deaths in 2017. According to USAID report on global health, Nigeria has the second largest number of people living with HIV/AIDS globally and accounts for 9 percent of the World HIV/AIDS burden [19] . In 2016, HIV/AIDS was reported to account for more than 7 percent of the total death in Nigeria. High incidence of poverty and income inequality exists in Nigeria. Despite the abundance of natural resources in the country, the incidence of poverty has been on the increase over the years. 
0 Review of Related Literature
Equity has been considered and accorded deferring meaning by many authors, thus a consensus definition of the term is far between. Some treated it in relation to healthcare or health, which encompasses access; financing and utilization, while some approach it in relation to healthcare delivery and policies. Equity suggests existence of net benefit transfers from higher income groups to lower income groups [21] . Existence of equity helps to distribute goods and services in a manner that ensure fairness among social class or race. Equity in healthcare tends to receive greater attention in the recent time due to the shift in the demand side factors: the cost of healthcare, real family income and attitudes toward the use of health services. These factors have led to an outstanding debate on equity in financing, equity in accessing, equity in utilization of healthcare and how each should be measured.
One of the central arguments in healthcare financing is the question of who is responsible for payment incurred in obtaining healthcare. The focus in the literature as regards equity in healthcare financing is on the issue of how far healthcare is financed according to ability to pay. Irrespective of the issue addressed regarding equity in healthcare, there are two dimensions to equity-vertical and horizontal. The definitions of horizontal and vertical equity clearly rest on value judgment and on positive assessments of the relationships between variables and about their effects on health [22] . Vertical equity in healthcare financing is the extent to which individuals or groups of dissimilar ability to pay making unequal payments for healthcare [8, 23] . Horizontal is the extent to which individuals or groups of equal ability to pay end up making equivalent payments for healthcare, regardless of their age, gender, place of residence, trade union membership, marital status and any other personal characteristics that is non-health related [8] . However, Sen [24] avers that equality scenario does not mean equality to enjoy healthcare, but rather those with equal needs should be treated equally (horizontal) and those with unequal need should be treated unequally (Vertical). Analyzing equity issues in healthcare financing, Neil [25] proposes a theoretical approach of redistributive taxation method that is based on equal benefits paradigm and not equal sacrifice principle for equity in financing to be achieved. Considering health as a public good, the approach is structured along the use of taxes to finance public goods to equally benefit each agent. Equal benefit paradigm explains how taxes and expenditures should be structured to ensure benefit to each agent is the same. Most empirical works on equity focus on vertical equity (progressivity), horizontal and reranking or redistribution effect of financing healthcare. Kakwani [26] and Renynolds and Smolensky [27] provided two summarized progressivity indexes: Kakwani progressivity index (KPI) and Renynolds-Smolensky (RS) commonly used to study equity in healthcare financing in the literature. KPI summarizes the entire range of income distribution over the population and assesses aggregate deviation of a payment schedule from proportionality. It is the difference between the area of the Lorenz curve (Gini Coefficient) and the concentration curve of healthcare payment (concentration index). [28] provided a little modification to the KPI referred to as Modified Kakwani (MDK) with an advantage that the index could be interpreted as the income or total expenditure elasticity for healthcare expenditures. MDK is the ratio of the concentration index to the Gini index of income instead of the difference used by Kakwani [26] . It is based upon life cycle utility or permanent income hypothesis, which enables the index to be interpreted as income or total expenditure elasticity. Similarly, RS captures the magnitude of the deviation of healthcare payment through pre-payment index and post payment of healthcare index. Both measures focus on vertical equity and are associated with ability to pay for healthcare. Other measures of equity in healthcare financing focus on either horizontal equity or re-ranking effect of income, such as: [29, 30, 31, 32, 33, 34, 35, 36] . Empirical studies on equity in healthcare financing are very few in Africa. Majority of the related works are on developed countries. The few ones on Nigeria cover limited geo-political zone [37, 15, 
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38], while [10] covers the entire country. These studies revealed that different financing sources can either be regressive, progressive or proportional. The outcome of results generally depends on methodology, statistical grouping of population according to income (quintiles, Deciles and percentiles), composition of expenditure, composition of out of pocket payment, and the type of financing system adopted in different countries. [23] found the taxation method, private health insurance and social insurance to be regressive in the Dutch healthcare system. In addition, [39] also found the contributions of community health insurance to be regressive as well. Contrarily, [13] results were inconclusive on these methods, as they found no potential progressive feature of any of the available insurance schemes with the use of the aggregate approach. However, the disaggregated approach reveals a progressive aspect, for over half of the population, of the government health insurance scheme. Others studies like [39, 40] found insurance schemes to be strongly progressive while studies by [41, 42] found insurance schemes of healthcare to be mildly or slightly progressive. The common method of financing in developing countries is the out of payments (OOPs) method of financing healthcare. In the context of OOP, majority of the studies found evidence of regressivity, with the burden of OOPs expenditures being unequally distributed among income groups [13, 8, 39, 40, 41, 10, 38, 43] while few authors like [42, 15] found OOPs to be mildly or moderately progressive.
Theoretical Framework and Model Specification
This study adopts the framework of equal benefits paradigm by [25] . The study assumes that healthcare is a social good, provided by both the private and public sectors. Healthcare as a social good is not free; payment is necessary, which is paid directly (price mechanism) or indirectly (health insurance). The model considers a set of n agents with the following Von -Neuman-Morgenstern cardinal utility function:
1 where the agent's real income is represented by y, and x is the quantity of healthcare. The principle of equal sacrifice holds that payment for healthcare should impose the same burden or sacrifice on each agent, where this burden is defined as the agent's utility when he/she needs healthcare and pay, minus his utility when he/she needs healthcare, but not ready to pay.
∀ i,≠ j 2
By not paying for healthcare, the agent's utility reduces to , thus change in benefits in equation 4.2 becomes:
Incorporating the benefits from government expenditures on healthcare and superimposing the Paretian principle on equation 4.3 transform the principle of equal sacrifice to equal benefit paradigm. By implication, with a diminishing marginal utility of income, an agent payment for healthcare must increase as his income increases. In addition, payments for healthcare must be progressive if the elasticity of the marginal utility of income is greater than one in absolute value, regressive if the elasticity is less than one, and proportional to income when it is unity.
Methodology
Both Kakwani Progressivity index (KPI) and Modified Kakwani progressivity index (MDK) were computed to generate the degree of variation in healthcare payment proportionality that is based on vertical equity. Relating to healthcare payments elasticity, application of Kakwani [26] to healthcare revolves around payments progressivity. Given an individual income as a random variable with a mean µ and probability distribution function , the proportion of the income of units having income less than or equal to , can be represented by . The relationship between and is called Lorenz curve of income . Denoting healthcare payments made by the ( ) The KPI is represented by the difference between the pre-financing Gini coefficient (GINI pre ) and the concentration Index of medical payment (CI).
= 4
CI indicates how health financing is related to income. A positive (negative) value indicates that the non-poor (poor) bear a greater share of financing than the poor (non-poor). The geometric form of KPI (K p ) can be expressed as the area under the curve, which is of the form:
5
Where p indicates household ranked in gross income. The first part on the right-hand side of the equation represents the Lorenz curve while the second part is the concentration curve of medical payment ranked in ascending order of cumulative share of the population. The value of KPI ranges between -2 and 1. A negative (positive) Kakwani Index indicates a regressive (progressive) financing mechanism, while value zero is indicative of proportional financing. Also, if the payment concentration curve lies above the Lorenz curve, one can conclude that the lower income brackets contribute a greater proportion of total healthcare financing than the proportion of income they receive and that the system is therefore inequitable. If the concentration curve lies below (above) the Lorenz curve, it indicates an inequitable system. If the concentration curve lies on the Lorenz curve, it indicates direct proportionality. It is also possible for the payment curve to cross the Lorenz curve. This suggests that the financing system is mixed i.e. is regressive for some income groups and progressive for others. If the payment curve crosses the Lorenz curve, the outcome depends on which of the negative or positive value outweighs the other, as such, the overall index is ambiguous. The modified KPI (MDK) proposed by [28] is the ratio of the concentration index to that of Gini coefficient:
MDK = 6
Decomposing the above equation into various expenditure components is similar to the decomposition of the concentration index for medical payments. Let A and B represent expenditure component of OOP and Social insurance contributions, respectively, such that the expenditure shares of the medical payments in the total expenditure is written as:
, 7
Where is the average expenditure for component of the whole population and is the average total expenditure for medical payments. While the concentration index is decomposed into: 8 the modified Kakwani measure is decomposed as follows 9
10
The relationship between the line of equality, Lorenz curves and healthcare payment concentration curves can be geometrically presented. The Lorenz curve plots the cumulative percentage of consumption against the cumulative share of population ranked by quintiles. The gap between the equality line and the Lorenz curve represents household income inequality: the closer the curve to the equality line, the lower is the inequality magnitude. Concentration curves plot the cumulative share of
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health payments against the cumulative share of the population, ranked from the first 20 percent to the last 20 percent of consumption while the difference between the Lorenz curve and the concentration curves explains the progressivity in healthcare financing. Overall, the combination of the Lorenz and payments concentration curves is a representation of the effect of healthcare financing on the distribution of household living standards. Indeed, when the health payment concentration curve lies below the Lorenz curve, it implies progressivity. That is, the distribution of health payment is more unequal than the distribution of income. Similarly, when the health payment concentration curve lies above the Lorenz curve, it implies that the financing system is regressive and by implication, the distribution of health payment is more equal than the distribution of income. Proportional health financing in this graphical analysis, implies that both Lorenz curve and concentration curve coincide, which implies that the distribution of income and health
Data
This paper extracted data from the second (wave 2) and third round ( National Health Accounts (NHA) to place weight on available sources of financing healthcare in Nigeria. Data extracted from waves 2 and 3 are the size of each household, age of the respondents as at the completion of the questionnaire, residence (sector) of the respondents, geopolitical zone, total household food and non-food consumption, total amount paid to healthcare providers per household (including cost of drugs and medical supplies) and total amount contributed to social insurance pool.
0 Results and Discussion

Descriptive statistics
The summary statistics of the 2012/13 and 2015/16 data sets used for the analysis in this paper are presented in Tables 1. An average national household size for the two waves ranges between 6.4 and 6.8, with rural and urban households size of approximately 2 to 5 persons respectively. The average age of 52 years of respondents in the survey did not significantly differ in the two data sets. The average mean for social insurance contribution shows that households contribute less than ₦1000 to the insurance pool per year while the average mean of out of pocket payment is at least ₦2000 for both periods under consideration. 
Progressivity Indexes for 2012/2013 and 2015/2016
The Gini coefficients relating to the pre-financing inequality index for 2012/2013 and 2015/2016 are reported in Tables 2 and 3 , respectively. Overall, there are evidences of existence of the income inequality in Nigeria, however, the pace of inequality appears to have slightly subsided from the value of Gini coefficient is approximately 0.428 in 2012/2013 to 0.439, signifying income inequality exists in Nigeria, though not a perfect inequality. The Gini coefficients for urban and rural areas are approximately 0.572 and 0.566, respectively. Concentration indexes for OOP, social insurance contributions and total payment are positive, implying that the rich quintiles bear a greater share of financing than the poor quintiles (pro-poor). The results shows that the health insurance financing if progressive in Nigeria. The positive KPI result for 2012/2013 for social insurance financing is a reflection of the proportional nature of contribution to income of the health insurance scheme in the country. However, while the results for 2015/2016 show progressivity in total estimate and for urban, there are indications to the existence of progressivity in health insurance financing in the rural area, as the KPI is negative. This result is explained by the community health insurance mode characterizing the rural area, in which contributors pays a lump sum amount as insurance premium. Participants' contribution does not reflect the ability to pay, because in the informal sectors (as the case in the rural area), determination of income of participants is always a challenge. Thus there is bound to be proportionality discrepancies in healthcare financing among community health insurance participants.
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On the general, with exception of the KPI results for rural in 2015/2016, healthcare financing through social insurance contribution is concentrated among the rich far more than their income. On the other hand, there are indications that OOP of financing healthcare is regressive. The KPI results for both 2012/2013 and 2015/2016 are negative for total, rural and urban, indicating that OOP payment is concentrated among the poor than concentration of their income. Overall, KPI for total payment for healthcare is negative and it is moderately regressive as it is less than 0.5 all through. This is a reflection of the relative dominance of OOP as method of financing healthcare compared to health insurance, meaning the burden of financing healthcare rest more on the poor than the non-poor. The MDK estimates, further confirm the existence regressive healthcare financing for health insurance, progressive for OOP and the total healthcare financing. The MDK estimates for health insurance are greater than one, while the estimates for the OOP and total health expenditure are less than one. By interpretation, the above one values of MDK estimates for health insurance shows that the ratio of healthcare expenditure to income reduces with income, whereas the below one values of MDK estimates for OOP and total health expenditure reveals that the ratio of healthcare expenditure to income increases with income. The MDK index for OOP and total healthcare payment is less than one. This implies that ratio of healthcare expenditure to income decreases with income. When the KPI is negative the MDK is positive but less than one, when the KPI is positive, the MDK is positive and greater than one. Therefore, both KPI and MDK are suggesting the same direction for this analysis. From the welfare perspective, as long as the MDK is positive and greater than one, it implies that relatively poor households have limited access to healthcare. Figure 1A reveals that the Lorenz curve is below the equality line (45 ! line), implying that there is unequal distribution of income among the households in Nigeria. The payment concentration curve for social insurance contributions appears to lies above the equality line and the Lorenz curve at the initial level of consumption and latter crosses the Lorenz curve immediately after the first 20 percent of the population. This suggests regressivity in the first part of the consumption distribution and progressivity between the second 20 percent of the population to the last 20 percent of the population. Figure 1A further shows that the concentration curves for out of pocket payment lies above the Lorenz curve, suggesting regressivity. Figures 1B and 1C are for urban and rural geometric representations. The gap between concentration curve for out of pocket and Lorenz curve is quite wide compared to the gap between concentration curve for social insurance contribution and Lorenz curve in figure 5.1C. This suggests that the value of KPI is higher for out of pocket payment than social insurance contribution when the signs are considered to be positive. For rural analysis in figure  5 .1B, the gap between concentration curve for social insurance contribution and Lorenz curve is wider than that of the gap between concentration curve for out of pocket and Lorenz curve. This implies that the value of KPI for social insurance contributions is higher than out of pocket payment when the signs are considered to be positive. 
Lorenz curves and Payment Concentration Curves
Conclusion and Recommendations
Health is a critical component of well-being and an individual needs to nurture it with available care. However, some households/individuals may find it difficult to nurture due to the method of financing healthcare (specifically out of pocket), which might restraint access to the use of healthcare. Although, the volume and quality of healthcare needs vary from one individual to another but promoting access to the use of healthcare is germane to reduce/eliminate inequity in healthcare. Using a combination of Gini coefficient, Concentration Index, KPI, and MKD, this paper investigated the progressiveness of the healthcare financing in Nigeria. The progressivity results are geometrically corroborated by plotting the Lorenz curve and payments concentration curve for rural and urban sectors, as well as both sectors combined.
Generally, there are evidences of existence of income inequality on the aggregate, as well as across the sectors of urban and rural settings. The income inequality in Nigeria is further widened by the dominance of OOP and the associated regressive nature of the health financing mechanism. The results of the concentration index revealed that the non-poor devotes relatively greater proportion of their income on paying for healthcare services, compared to the poor. The OOP is generally pro-rich on the aggregate and across the urban and rural sectors. Out of pocket payment results indicate that payment for healthcare through out of pocket is concentrated among the poor households than income (regressive). The health insurance contribution as mode of paying for healthcare services revealed a progressive financial effect, as the proportion of income devoted to healthcare increases with increase in income. These assertions are supported by both the KPI and MDK results. However, the health insurance contribution is regressive among the rural dwellers, which is a reflection of the dominance of informal sector in the rural area, to which contributions are generally lump sum, due to difficulty n ascertaining the income package of individuals. Given that a more progressive healthcare financing approach tends to promote welfare and improve health status of the population, Nigeria will be better off promoting health insurance mechanism of financing healthcare. The current minimal coverage of less than 8% of the population requires appreciable push, to bring onboard workers at the state and local government levels, as well as the informal private sector. To protect the household from further impoverishment, efforts should be geared towards extending the NHIS beyond the federal government workers, while community health insurance should be widely extended to the rural areas.
